Induction of apoptosis and necrosis by resistance modifiers benzazoles and benzoxazines on tumour cell line mouse lymphoma L5718 Mdr+cells.
Eighteen new fused heterocyclic compounds of benzazoles and benzoxazines were investigated for induction and inhibition of apoptosis on tumor cells (L5718, mouse lymphoma cell line containing the human mdr-1 gene). For evaluation of apoptosis, the cells were stained with FITC-labelled Annexin-V and propidium iodide and the results were analysed by flow cytometry. Nine of these substances were also checked for reversal of multidrug resistance. The reversal of multidrug resistance was determined by measuring the rhodamine-123 accumulation in the cancer cells. Rhodamine-123 shows a green fluorescence and its intracellular concentration correlates well with the inhibition of efflux pump activity. Three of the tested compounds, 5-(p-nitrobenzamido)-2-benzylbenzoxazole (BD-3), 6-methyl-2-(o-chlorophenyl) benzoxazole (A-9) and 5-(p-nitrophenoxyacetamido)-2-phenylbenzoxazole (D-30), showed an increased apoptotic effect on mouse lymphoma cells. Moreover, compounds BD-3, A-9 and 5-(2-thienylcarboxyamido)-2-phenylbenzoxazole (D-24) also amplified the apoptosis effect of 12H-benzo(a)phenothiazines (M-627). However, D-24, alone was not effective. Additionally, 2-(p-nitrobenzyl)benzoxazole (B-11), was also found to increase the apoptotic effect of M-627. On the other hand, 5-(p-nitrophenylacetamido)-2-phenylbenzoxazole (D-7) showed an anti-apoptotic effect. No positive correlation was found between the increased drug accumulation effect and the programmed cell death induced by the compounds studied.